A new honeycomb LC phase, combining square and octagonal cells of different composition, has now been found, where the sides of the polygons are not one but two molecules long. [5] This phase is formed by X-shaped bolaamphiphiles composed of a glycerol-capped rod-like p-terphenyl core with a hydrocarbon and a semiperfluorinated chain attached at opposite sides. The two-colour tiling pattern has a square unit cell, 10 x 10 nm, plane group p4gm, containing two elongated octagons and two squares. The squares have 8 molecules in circumference, two along each side (2,2,2,2), while the octagons have 12 (2,1,2,1,2,1,2,1) . Figure 1 shows the electron density map onto which schematic molecular models are superimposed. While the square cylinders contain only alkyl chains, the octagonal ones contain fluorinated and alkyl chains, locally separated, in 5:1 molar ratio. As the giant cylinders have bendy walls, they can accommodate variable volumes; hence the robustness of the phase against alkyl chain length variation from decyl to hexadecyl. This unique structure increases the size and variety of shapes of LC honeycomb cells, and establishes a new level of complexity in LC design. ____________________________________________ * presenting author; E-mail: feng.liu@mail.xjtu.edu.cn Figure 1 . Schematic molecular cores (terphenyl gray, glycerol blue) superposed on electron density map (red: low, alkyl; purple: high, fluoroalkyl).
